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Amendments to the Claims: j 
Please cancel claims 6-7, and 16-17. 
Please amend claims 1, 1 1, 21-24, 26, 29, and 35-36. 
Please add claims 45-47- 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 



Listing of Claims: 



1 . (Currently Amended) A piston head assembly for reciprocating in a cylinder, 
the cylinder having an inside surface, the inside surface having an inside diameter, the piston 
head assembly comprising: 

a piston hub comprising: 

an annular flange having an outer surface; and 
a» a substantially cylindrical annular resilient piston seal mounted on the 
piston hub, the annular rooilient piston seal comprising: 
^7 a» a substantially cylindrical annular heel section of a first resilient 

material having a first hardness, the annular flange concentrically embedded 
into a posterior surfac e first end of the annular heel section, an outer portion of 
the post e rior surfac o of the annular-heel section surrounding a portion of the 
outer surface of the annular flange; and 

a substantially cylindrical lip section of a second resilient material, the 
second resilient material having a second hardness with the second hardness 
being less than the first hardness, a first end of the lip section concentrically 
c onnect e d to an anterior surface abutting a second end of the anni>k H > heel 
section, the lip section sealing with the inside surface of the cylinder, 

wherein the annular heel s e ction is diGpoGod between tho annular 
flango and th e lip s e ction 

wherein the lip section does not engage the annular flange . 

2. (Original) The piston head assembly of claim 1, wherein the annular resilient 
piston seal is bonded to the piston hub. 
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3. (Original) The piston head assembly of claim 1 7 wherein the annular heel 
section surrounds the entire outer surface of the annular flange. 

4. (Original) The piston head assembly of claim 3, the annular flange 
comprising: 

an annular lip on a posterior surface of the annular flange, the heel section 
overlapping the annular lip. 

5. (Previously Amended) The piston head assembly of claim 1, the lip section 
comprising: 

an annular projection formed in an outer surface of the lip section, the annular 
projection having a maximum outer diameter in an interior portion of the annular 
projection greater than the inside diameter of the inner surface of the cylinder, the 
annular projection compressible upon insertion of the piston head assembly into the 
cylinder, forming a seal. 

6. (Cancelled.) 

7. (Cancelled). 

8. (Original) The piston head assembly of claim 5, wherein the annular 
projection has a generally triangular cross section. 

9. (Previously Amended) The piston head assembly of claim 1, wherein the 
second resilient material is a poJyurethane. 



10. (Cancelled), 

1 1 . (Currently Amended) A resilient annular piston seal for mounting on a piston 
head for reciprocating in a cylinder, the cylinder having an inside surface, the inside surface 
having an inside diameter, the resilient annular piston seal comprising: 

an annular flange having an outer surface; 
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sj* a substantially cylindrical annular heel section of a first resilient material 

having a first harciness, Ihe annular flange concentrically embedded into a post e rior 

i 

surfac e first end of the annular heel section, an outer portion of the posterior surface 
first end of the annular heel section surrounding a portion of the outer surface of the 
annular flange; and 

a substantially cylindrical lip section of a second resilient material, the second 
resilient material having a second hardness with the second hardness being less than 
the first hardness, the lip section concentrically connected to on anterior surfac e a 
second end of the annular heel section, the lip section sealing with the inside surface 
of the cylinder, 

wherein th e annular h ee l s e ction is disposed between tho annular flang e and 
th e lip s e ction 

wherein the lip section does not engage the ann ular flange . 

12. (Original) The piston seal of claim 11, wherein the piston seal is bonded to the 
annular flange. 

13. (Original) The piston seal of claim 11, wherein the annular heel section 
surrounds the entire outer surface of the annular flange. 

14. (Original) The piston seal of claim 1 3, the annular flange comprising: 

an annular lip on a posterior surface of the annular flange, the annular heel 
section overlapping the annular lip. 

15. (Previously Amended) The piston seal of claim 11, the lip section comprising: 
an annular projection formed in an outer surface of the lip section* the annular 

projection having a maximum outer diameter in an interior portion of the annular 
projection greater than the inside diameter of the inner surface of the cylinder, the 
annular projection compressible upon insertion of the piston head assembly into the 
cylinder, forming a seal. 

16-17. (Cancelled) 
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18. (Original) The piston seal of claim 15, wherein the annular projection has a 
generally triangular cross section. 

19. (Previously Amended) The piston seal of claim 11, wherein the second 
resilient material is a polyurethane. 

20. (Cancelled). 

2 1 . (Currently Amended) A method of sealing a piston head for reciprocating in a 
cylinder, the cylinder having an inside surface, the inside surface having an inside diameter, 
the method comprising the steps of: 

forming as a substantially cylindrical annular heel section from a first resilient 
material having a first hardness; 

concentrically embedding an annular flange in a post e rior surface first end of 
the annular heel section, covering a portion of the outer surface of the annular flange 
with the first resilient material; 

attaching the annular heel section to the annular flange, forming a piston head; 

concentrically forming &r a substantially cylindrical annular lip section from a 
second resilient material having a second hardness onto an anterior surface asecond 
end of the annular heel section, with the second hardness being less than the first 
hardness, the aftftute lip section having a maximum outer diameter in an interior 
portion of the aasala* lip section larger than the inside diameter of the inside surface; 
and 

inserting the piston head into the cylinder, comprising the step of. 

radially compressing the annular lip section to form a seal, 
wh e r e in th o annular ho a l section is disponed botween tho annular flango and 
th e annular Up ocotion 

wherein the li p section does not engage the annular flange . 

22. (Currently Amended) The method of claim 21, the step of attaching the 
annular heel section to the annular flange comprising the step of: 

bondiug the a nnular heel section to the annular flange. 
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23. (Currently Amended) The method of claim 21, the step of concentrically 
embedding an annular flange in a posterior surface first surface of the annular heel section 
comprising the step of: 

covering the entire outer surface of the annular flange with the annular heel 

section. 

24. (Currently Amended) The method of claim 23, further comprising the step of: 
concentrically forming an annular lip in a posterior surface of the annular 

. flange; and 

the step of embedding the annular flange comprising the step of: 
wrapping the annular first end of the heel section around the outer surface of 
the annular flange onto the annular lip of the annular flange. 

25. (Cancelled). 

26. (Currently Amended) The method of claim 21 B the step of concentrically 
forming aa a substantially cylindrical annular lip section comprising the step of: 

forming an annular projection on an outer surface of the lip section, the 
annular projection having a maximum outer diameter in an interior portion of the 
annular projection equal to the maximum outer diameter of the lip section. 

27. (Previously Amended) The method of claim 21, wherein the second resilient 
material is a polyurethane. 

28. (Cancelled). 

29. (Currently Amended) A method of improving the life of a reciprocating piston 
seal in a cylinder, the cylinder having an inside surface, the inside surface having an inside 
diameter, the method comprising the steps of: 

forming a resilient annular piston seal onto an annular piston hub having an 
antorior surface first end, a post e rior flurfaoo second end, and an outer surface, the 
resilient annular piston seal formed outo the anterior surface first end of the piston 
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hub, the resilient annular piston seal generally having an outer diameter less than the 

inside diameter of the cylinder, comprising the steps of: 

forming a substantially cylindrical heel portion pf a first resilient 
material having a first hardness onto the an-terior curfaoa first end of the piston 
hub, a posterior surface first end of the heel portion abutting the anterior 
Qurfaoo first end of the piston hub; and 

concentrically forming a substantially cylindrical lip portion of a 
second resilient material having a second hardness onto nn nntcrior curfaco a 
second end of the heel portion distal from the piston hub, with the second 
hardness being less than the first hardness; and 

forming the first resilient material around a portion of the outer surface of the 
piston hub, covering the portion of the outer surface of the piston hub, 

wherein the hool portion in fhmmri w,„nn» Hh rint nn h |l l l m i d th c ^ pu it iuu 
wherein the Up section does not engage the piston huh . 

30. (Previously Amended) The method of claim 29, the step of forming the first 
resilient material around the portion of the outer surface of the piston hub comprising the step 
of: 

bonding the resilient annular piston seal to the piston hub. 

31. (Currently Amended) The method of claim 29, the step of forming the first 
resilient material around the portion of the outer surface of the piston hub comprising the 
steps of: 

forming a annular lip in the posterior surfac e second end of the piston hub; and 
wrapping the first resilient material over the annular lip. 

32. (Cancelled). 

33. (Previously Amended) The method of claim 29, the step of forming a resilient 
annular piston seal further comprising the step of: 
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forming a concentric annular projection in the lip portion having a maximum 
outer diameter in an interior portion of the concentric annular projection greater than 
the inside diameter of the cylinder. 

34. (Original) The method of claim 33, wherein the concentric; annular projection 
has a generally triangular cross-section. 

35. (Currently Amended) A piston head assembly for reciprocating in a cylinder, 
the cylinder having an inside surface, the inside surface having an inside diameter, the piston 
head assembly comprising: 

a piston hub comprising: 

an annular flange having a first surface, a second surface, and an outer 
surface connecting the first surface and the second surface; and 
a flrst substantially cylindrical annular resilient piston seal mounted on the 

first surface of the piston hub, the first substantially cylindrical annular resilient piston 

seal comprising: 

a frst substantially cylindrical annular heel section of a first resilient 
material having a first hardness, a pootorior cmfuuu first end of the first 
annate* heel section covering the first surface of the piston hub; and 

a ""ret substantially cvlindricfq lip section of a second resilient material, 
the second resilient material having a second hardness with the second 
hardness being less than the first hardness, the lip section concentrically 
connected to an antorior surface a second end of the first annular heel section 
distal to the annular flange; 

a second substantially cylindrical annular resilient piston seal mounted on the 
second surface of the piston hub, the second substantially cylindrical annular resilient 
piston comprising: 

a second substantially cylindrical annular heel section of the first 
resilient material, an nntorior ourfacc a first end of the second annular heel 
section covering the second surface of the piston hub; and 
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a second substantially cylindrical lip section of the second resilient 
material, the second lip section concentrically connected to a posterior surfQeo 
second end of the second train] ax heel section distal to the annular flange; and 
«* a substan tially cylindrical annular middle section ofj the first resilient 

material connecting the first substantially cylindrical annular resilient piston seal and 

the second substantially cylindrical annular resilient piston seal, ihe annular middle 

section covering the outer surface of the annular flange, 

wh e rein tho first annular h ee l section is disp os ed between the annular fl aage 

a nd th e first lip section, and 

wherein tho second annular kool section is dispo se d b e tween tho annul ar 

flang e and tho second lip Gocrion 

wherein the first lip s ection and the second lip section do not engage the 

annular flange . 

36. (Currently Amended) A piston head assembly for reciprocating in a cylinder, 
the cylinder having an inside surface, the inside surface having an inside diameter, the piston 
head assembly comprising: 

a piston hub comprising; 

an annular flange having an anterior surface, an outer surface and a 
posterior surface; and 

an annular resilient piston seal mounted on the piston hub, the annular resilient 
piston seal comprising: 

a** a _substantiallv cylindrical annular heel section of a first resilient 
material having a first hardness, a p ost e rior s urface first end of the annular 
heel section covering the anterior surface of the annular flange; 

an annular bumper section of the first resilient material covering the 
outer surface of the annular flange at an intersection between the outer surface 
and the posterior surface; and 

a substantially cylindrical lip section of a second resilient material, the 
second resilient material having a second hardness with the second hardness 
being less than the first hardness, the lip section concentrically connected to aft 
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anterior surface a second end of the aa-atria* heel section distal to the annular 



flange, 

I 

wh e rein the annular -heel section is dispos e d botw ee n the - annular flang e and - 
the lip floction 

wherein the lip section does not engage t he annul ar flange , 
37. (Previously Amended) The piston head assembly of claim 36, the lip section 



an annular projection formed in an outer surface of the lip section, the annular 
projection having a maximum outer diameter in an interior portion of the annular 
projection greater than the inside diameter of the inner surface of the cylinder, the 
annular projection compressible upon insertion of the piston head assembly into the 
cylinder, forming a seal. 

38. (Original) The piston head assembly of claim 37, wherein the annular 
projection has a generally triangular cross section. 



second resilient material is a polyurethane. 

40. (Cancelled). 

41. (Previously Presented) The piston head assembly of claim 1, wherein the first 
resilient material is a polyurethane, 

42. (Previously Presented) The piston seal of claim 1 1, wherein the first resilient 
material is a polyurethane. 

43. (Previously Presented) The method of claim 21, wherein the first resilient 
material is a polyurethane. 

44. (Previously Presented) The piston head assembly of claim 35, wherein the 
first resilient material is a polyurethane. 
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45. (New) A piston head assembly for reciprocating in a cylinder, the cylinder 
having an inside surface, the inside surface having an inside diameter, the piston head 
assembly comprising: 

a piston hub comprising: 

an annular flange* and 
a substantially cylindrical annular resilient piston seal mounted on the piston 
hub, the piston seal comprising: 

a substantially cylindrical annular heel section of a first resilient 
material having a first hardness, a first end of the annular flange concentrically 
abutting a first end of the heel section; and 

a substantially cylindrical lip section of a second resilient material, the 
second resilient material having a second hardness with the second hardness 
being less than the first hardness, a first end of the lip section concentrically 
abutting a second end of the heel section, the lip section sealing with the inside 
surface of the cylinder 



46. (New) The piston head assembly of claim 45, wherein the piston seal is 
bonded to the piston hub. 

47. (New) The piston head assembly of claim 45, the lip section comprising: 

an annular projection formed in an outer surface of the lip section, the annular 
projection having a maximum outer diameter in an interior portion of the annular 
projection greater than the inside diameter of the inner surface of the cylinder, the 
annular projection compressible upon insertion of the piston head assembly into the 
cylinder, forming a seal. 



wherein the lip section does not engage the annular flange. 
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